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T08D11 - Acid Base Topic HL Exam _
Name __|< E"(

Four aqueous solutions, |, 11, Il and IV, are listed below.
L 0.100mol dm™> HCl
I 0.010 mol dm > HCl
M. 0.100 mol dm™> NaOH

% E xlom* NS Lo Gt yhovs

£l LD o~ B¢ ‘:ﬁmﬁnﬂ L

V. 0.010 mol dm > NaOH e SL exava KEY
What is the correct order of increasing pH of these solutions?
A, 1,00,
NIRVAL
C 00,V
D. i, LIV,

Which methods will distinguish between equimolar solutions of a strong base and a strong acid?
1l Add magnesium to each solution and look for the formation of gas bubbles.

L. Add aqueous sodium hydroxide to each solution and measure the temperature change.
. Use each solution in a circuit with a battery and lamp and see how bright the lamp glows.
@ land !l only
B. 1 and Hll only
L. il and Il only
D. 1, ltand Wi

Which one of the following species can act as both a Brensted-Lowry acid and base in aqueous solution?
A.  CH3COOH

B. NO3
@ HaPO4
D. OH
An aqueous solution of which of the following reacts with magnesium metal?
A. Ammonia
Hydrogen chloride
C. Potassium hydroxide

D. Sodium hydrogencarbonate

Which is a conjugate acid-base pair in the following reaction?
HNO3 + Hp504 == HyNO3" + HSO4~
A HNO3 and H2504
@ HNO3 and Hzf\lOg+
C.  HNO3andHSO4

D.  HaNO3'and HSO4~

The equation for the reaction between nitric acid and sulfuric acid is shown below.

H2504 + HNO3 === HyNO3" + HSO4~
Which species are acting as acids in this reaction according to the Brensted-Lowry theory?
H2504 and HNO3

A,

H2504 and HaNO3"
C.
D.

HNO3 and HaNO3"
HaNO3" and HSO4~
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7. Which of the following is/are formed when a metal oxide reacts with a dilute acid?

L A metal salt
. Water
i Hydrogen gas

A. ionly

(B> 1andlionly
¢ il and Il only
D. 1, Hand Il

8.  The pHof a solution is 2. If its pH is increased to 6, how many times greater is the [H"] of the original solution?
A, 3

B. 4
C. 1000
(D) 10000
9. Which equation represents an acid-base reaction according to the Lewis theory but not according to the Brgnsted-
Lowry theory?
A, CO32(aq) +2H"(aq) > H20(1) + CO2(g)
(B c?*(aq) + aNH3(aq) > CUNH3)?*(a0)
C.
D.

BaO(s) + Hy0(1) > Ba2*(aq) + 20H (aq)
NH3(g) + HCl(g) = NH4Cl(s)

10.  Lime was added to a sample of soil and the pH changed from 4 to 6. What was the corresponding change in the
hydrogen ion concentration?

A. increased by a factor of 2
B. increased by a factor of 100
C. decreased by a factor of 2 .

decreased by a factor of 100

11.  Which substance can be dissolved in water to give a 0.1 mol 1:!m_3 solution with a high pH and a high electrical
conductivity?
HCI
Nacl
NH3

A
B.
c
(D) NaOH
12.  In which reaction is HyPO4  (aq) acting as a Brensted-Lowry base?
A. H2P04—(aq) + NH3(aq) = HPO42#(aq} + NH4+{aq}
8. HyPO4 (aq) + OH (aq) > HPO4% (aq) + H20(1)
C. H2PO4 (aq) + CaHsNH2(ag) > HPO4” (ag) + C2HSNH3 (aq)
()  H2PO4™(sq) + CH3COOH(aq) > H3PO4(ag) + CH3COO (aq)

13.  The pH of solution X is 1 and that of ¥ is 2. Which statement is correct about the hydrogen ion concentrations in
the two solutions?

A, [H+} in X 1s half that in Y.
B. [H+] in X is twice that in Y.
¢ [H')inXis one tenth of that in Y.

[H+} in X is ten times thatin Y. o
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14.  When the following 1.0 mol dm_3 solutions are listed in increasing order of pH (lowest first), what is the correct
order?
(X)  HNO3 <H; CO3 < NH3 < Ba(OH);
B. NH3 < Ba (OH)3 < H2 CO3 < HNO3
C. Ba (OH)z < Hz CO3 < NH3 < HNO3
D.  HNOj3<Hy CO3 < Ba (OH); < NH3

15.  Which substance, when dissolved in water, to give a 0.1 mol cim_3 solution, has the highest pH?
A. HCI
B. NaCl
C. NH3

NaOH

16.  Lime is added to a lake to neutralize the effects of acid rain. The pH value of the lake water rises from 4 to 7. What

is the change in concentration of H* ions in the lake water?
A. An increase by a factor of 3
B. An increase by a factor of 1000
C. A decrease by a factor of 3
@ A decrease by a factor of 1000

17.  Which changein {H+] causes the biggest increase in pH?

3 0 1x1072 mol dm

A.  Achangein [H'(aq)] from 1x10~ -
B.  Achangein[H (aq)] from 1x10™> to 1x10™% mol dm >
-3
~3

C.  Achange in [H'(ag)] from 1x10~% to 11072 mol dm
@ A change in [H'(aqg)] from 1x10~4 to 1x107° mol dm

18.  Which methods can distinguish between solutions of a strong monoprotic acid and a weak monoprotic acid of the
same concentration?

1. Add magnesium to each solution and measure the rate of the formation of gas bubbles.

R Add aqueous sodium hydroxide to each solution and measure the temperature change.
1. Use each solution in a circuit with a battery and lamp and see how bright the lamp glows.
A. I and Il only
B. land Il only
& It and llf only
@ |, 11 and NI

19.  Which species are a conjugate pair according to the Brgnsted-Lowry theory?
A. CH3COOH and CH3CHO

B. NH3 and BF3
C.  HyNO3' and NO3~
@ H2504 and HSO4

20.  Which is not a strong acid?
A. Nitric acid
B. Sulfuric acid
@ Carbonic acid
D. Hydrochloric acid
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HL Questions: The following questions 21 - 31 are HL level questions

21.  Which is a buffer solution?
L 0.01moldm 3 HCI, 001 moldm 3 Nacl STRonNL Ptio R
I 0.01mol dm™> CH3COOH, 0.01 mol dm™> CH3COONa Wi et & & 118 SAT

3 s SAT

A lonly
Il only 4
¢ Bothiandil fo ntlens,
D. Neither I nor Il
(Total 1 mark)

22.  The K value for an acid is 1.0><10"2. What is the K|y value for its conjugate base?

A 1.0x1072 B!

B.  10x107° e 2 b+ lew

C.  10x0710 Vel . \xom

e ———————
10x10712 \ el = 1x10" " \

23.  Separate 200 cm3 solutions of a weak acid and a strong acid of the same concentration are titrated with NaOH
solution. Which will be the same for these two titrations?

(Total 1 mark)

L Initial pH
1. pH at equivalence point
1. Volume of NaOH required to reach the equivalence point

A lonly T - D oAy aed ret & Lo fa(}fwi,(.\i, Jﬂ;ta‘ o.:ib*"-!)

:” OZIV 6 winld otnd N Mg oM (v agut b
and Il only Lt \)
- e erhes )
D.  Hand il only = S B o (dllerar o3

.~ Yook chorme - Sa e vulwA v\a‘uﬁ-«f (Total 1 mark) ))

24.  An acid-base indicator, Hin, dissociates according to the following equation.

Hin(aq) == H*(aq) + In"(aq)

colour A colour B

Which statement about this indicator is correct?
1. In a strongly acidic solution colour B would be seen.

1. In a neutral solution the concentrations of Hin(aq) and In” (aq) must be equal.
. It is suitable for use in titrations involving weak acids and weak bases.
I only

A. et X - Ve SVNEVE a__,g_,.,d'.g -— b dWNHJ‘LS

B. Il only ?% - B\ Avua ;‘»_J Q"f\-fkﬁ rmiate ot of Sa/se

C: Hi only boorrgs b v ¢ o NS _ )
@ None of the above e WL - \_A.,{M,L’\-G PRI oy e e enirer,

oo <% (Total 1 mark)
25.  Which compound, when gissolved in aquegus solution, has the highest pH?

A NaCl M:‘:H ) :}11[‘.‘\ = Newdd :
NazC03 N0 ¥ (3 Rl (W) ———> 5‘\""9«6 "J“\M,v-!_hala MJ (&Pﬂ .Q\

C. NH4Cl Mg () WSy - acilds

D.  NH4NO3 N W (W WDz (5) = et

(Total 1 mark)
26.  Which neutralization reaction could use phenolphthalein (pKa = 9.3) and not methyl orange (PK3=3.7)as an

indicator? A R e : ‘
A, NaOH(aq) ande(Ti{a'q) %S v)pr( ?“‘_: T reanltr B oafe oy V) f-ﬁ"\f&va baese
B. NH3({ag) and-CH3COOH(4G)
CE,) NaOH{aq) and CH3COOH(aq) A i ‘1
D.  NH3(ag) and Hheglaq) % “"?? Vouw 3o o0 . EAD 2 e )
5@ { QY (Total 1 mark)

|
A - - i
ey <8 /WP‘ = & e ¥ wh w)k L PM q ? wiglep ;,N._J-b

plev 3.3 wawled wiy,
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27.  An experiment was carried out to determine the concentration of aqueous ammeonia by titrating it with a 0.150

_ . . 3
mol dm 3 sulfuric acid solution. It was found that 25.0 cm3 of the aqueous ammonia required 20.1 cm™ of the

sulfuric acid solution for neutralization, 5 S/, A Pror -u.:x-J 5
(a)  Write the equation for the reaction and calculate the co;{geﬁt?ation, in mol dm ™, of the aqueous
ammonia. T
D NW, + b SG = (N v ), S (2w r4aNa = Mg Vg
o L(o.amm\(w‘\»ﬁu‘)r A fzr,omL\

P —

{‘iﬂg: o,14-iMu'l @)

NVwOr * WaSQ =» (NW).Sac + (B W0

(b)  Several acid-base indicators are listed in Table 16 of the Data Booklet. Identify one indicator that could be
used for this experiment. Explain your answer.

Mg ~ Ndol (Wenk %u}m3 e ahines € PH< 3)

ua_gof (g-\.zu-o P(._J\ "'M"Nak u/am‘%‘ o~ B svesil mea‘bvw

(c) (i) Determine the pOH of 0.121 mol dmﬁ3 aqueous ammonia (pKp = 4.75).

Mb&«‘.«! G o v S WSl CE chnot mol N e cb_uu-dv'-"\ﬁ,
o ~ -\ = ¥ x -3
Al 4 1 ~ % x = o=y =1.4 o)
o, ORI Mttt e oS e
(N3 Bipten iy, | -legor F=25%3,04 \

go 1/ agaio S Hiooo _ B )
(i)  State what is meant by the term buffer solution, and describe the composition of an acid buffer

solution in general terms. A siludion whhicha vesedy chronan ("HG'"" Wé"&
a1 i) “\‘5‘/\""@\} wWhen € e dd oty A osd oo bese A
AOLLQJ-J e R L e winintel ‘aant wesle AMJ - Sals E‘a@—\r\.}b—ln&u(ﬁw{:pns Gﬁq ;

{iii)  Calculate the pH of a mixture of 50.0 cm3 of 0.100 mol dm_3 agueous ammonia and 50.0 cm3 of

PR 435 =1 AR

s m—

0.0500 mol dm > hydrochloric acid solution.
X v o\

O . \DOM "“‘3“ =5 0,00500 wa\ M.»l;\_\ \
.:..1 %30k p A o e NHy g vt,,u»."h-"._.{r-;.n—o,to
= x nad\ 0. 002%0 Wl «g Nin sl

0. USHO M U =

« 0.000L%D muo! e :
0.0506 (- ’ ©.00250 now &y Nwe™ )

et Cun ) (Total 18 marks)
g % v s e————— - -lu o N Ha
e @ @b = 4R AT\ BYa0T kb TR, s = 0¥ lua@H )z pods 43S
Wam 1 C
ey € n LA ws"{.‘ * 4 .f..;f{l- O J_'w(, \ = ‘3 ’
28. (a) Predict and explain, using equations where appropriate, whether the following solutions are acidic, alkaline
or neutral,

(i)  0.1mol am~3 FeCl3(aq) e AR
. C’ 3&;5{’5:-:......“.e,u..u‘un Peaspai
A

Pegsksuni sedseaEsasan R S R R PR TR e
—

RAIDTY

(1)

(i) 0.1moldm™> NaNO3(aq)

.,,.....g.,.m .\.r....._..;.m.a.,,,..........h.........m.“.”.... AvestresssasprTaerasaTIes
o W ..L,.\,.....,.-.,..-“.-.....n..........m-m..m .

c v
Brere i erantiouangorisninafl o e Neirs EPERR e A dveriniaes d
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(i) 0.1 mol dm™ NayCO3(aq) AR
e fen T w st Besd
(1)
(Total 3 marks)

=3 S &
29, 0.100 mol dm ~ hydrochloric acid solution is added to 25.0 cm3 0.100 mol dm 3 ammonia solution and the pH is

recorded until a total of 35.0 t:m3 hydrochloric acid has been added.
{i)  Sketcha graph to show how the pH changes as hydrochloric acid is added to the ammonia solution. Use a

pH scale of 0~14, and an acid volume scale of 0-35 cm>. Explain the shape of the curve,

P\-\ el o-ﬁwﬁwlowu et be < 3 (4"(; Ok\

\

e Lod pH ash e~ pH (Eic 0.100M i)

\..-

|

oy X3 i °

T A NHLOH + WU —» NR. U~ W0

.-S;.,_v"u,q,( w8 S A Sart T Y
C 25al bfe T P

W\il.u"’* WN'L“_“
byt O .1 AA & e J cm:?i"-*‘\o’\—s

(ii) Use table 17 of the Data Booklet to suggest an indicator that could be used in the titration, explaining your

choice.
ﬁ\-ut"'\nz( U«r&wzg/ﬂ«-aa (2) B
@v-rw\o?w\ €t pkfa ok MJuc_cJ‘a\.:.mvu-J ‘JH C ey ilence 13N
%WMM-NE g eern E\-DJ lﬁb‘v\+ TU_S&’, M\J. (..gLN(', W rongg
§ et Thee st = & a0 pPh “'L"“““.f-.
(Total 8 marks) d

30. With reference to Table 16 in the Data Booklet, determine the pH of a 0.100 mol dm™3 solution of propanoic acid.
(hint: which | shouldn’t give, use ICE chart)

s
e pr«th—woo}' ,,,,, P LRSI g I n 1
.......... PR N NI SN D e ar s s P e nrs s e p R N e s oo sty ses ecoaeit b kausts il istdnttnsetacasnadioniocaistetgaesasnapetassereattasnsstersssiore g QLW
: R v 1
.38 %D * lew = r““’!c’i"zw‘-")u*‘**} wt ¥ X 4
L e T LT PP P R R T TR T PR Y PP ITY : ssadaadaallsros e Tooerenne [PPTRET—. t —— % co ){{ D, b
o e el cool] e 00 -y, o .100

-------------------- .-..,...:,,,,..-u...u....,,........n...m...-.a-.-u.-..m--.....,,m--.--u-n..u................,..\.......EH“% = K x !. }G K‘o"" 3
(Total 3 marks) ’
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